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applying his theory to uncatalyzed homogeneous gas reactions.
Strictly, Einstein's law is applicable only when n (index of
refraction) = 1, which is true only in the case of gases. Lewis's
theory applies to bimolecular homogeneous reactions of the type
2HI = H2 + I2, with a fairly good agreement with the Einstein
law. Heterogeneous (contact) catalysis can also be explained
by Lewis's theory on the basis of Langmuir's 55 hypothesis regard-
ing the spacial distribution of molecules and atoms at the inter-
face between two phases. The energy increment is lowered at
the contact surface, which is in agreement with the lower tem-
perature coefficients of heterogeneous chemical reactions.
Lewis 50 has recently pointed out the anomalous case of mono-
molecular homogeneous gas reactions, which differ from the bimo-
lecular reactions in the pronounced failure of Einstein's law.
The value of the velocity constant for the rate of dissociation of
PH3 observed by Trautz and Bhandarkar 57 is about 107 greater
than calculated by Lewis from Einstein's law on the assump-
tion of continuous absorption. For discontinuous absorption the
discrepancy becomes still greater. In view of the approximate
agreement for bimolecular reactions this great departure for
monomolecular reactions is all the more notaBle.
Baly GS has applied the quantum theory to spectroscopic and
fluorescent phenomena. According to his theory a molecule may
absorb radiation by quanta of a given frequency and radiate a
larger number of quanta as a result of chemical action at a lower
frequency. Chemical action, excessive from the standpoint of
Einstein's law, can then be explained by re-absorption of this
internal radiation, a process that will result in further chemical
action that may be multiplied to very large quantities from one
quantum primarily absorbed. Baly proposes this explanation for
the large excess observed in the thermal decomposition of phos-
phine and also for the photochemical decomposition of hydrogen
peroxide and hydrolysis of acetone.59
It should be mentioned that Perrin60 independently arrived
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